(≥100 mg/dL); or (4) elevated triglycerides (TG) (≥150 mg/dL). Data were coded for the presence of each and related ritual and distortion of the means of food acquisition and management).
3,4 For children and adolescents in the United States, some studies have shown food insecurity to be positively related to being overweight and obese 5-9 and having lower dietary quality (ie, less healthy food selections and a greater likelihood for nutrient inadequacies). 8, [10] [11] [12] [13] [14] [15] Yet, the evidence remains conflicted about the relationships between food insecurity and obesity
Using National Health and Nutrition Survey Examination (NHANES) data, 16 the objectives of the present study were to examine health markers by household food security status and the differences and prevalence of central obesity in the United States among persons aged 12 to 18 years. We hypothesized that household food insecurity rates would be associated with increased likelihood of being overweight, having central obesity, and having poorer health.
Results
Of Table 3 presents the proportion and likelihood of participants to present with markers of chronic disease. We found no significant differences in mean BMI-for-age percentiles by household food security status (P=.087; Table 2 ); however, participants from marginally food secure and low-food secure households were significantly more likely than their high-food secure counterparts to be overweight (OR, 1.44), and those from marginally food secure households were 1.3 times more likely to be obese (P=.036; Table 3 ).
Significant differences in central obesity were evident among levels of food security status. Participants from low-or very low-food secure households had a significantly higher mean percentage of WC thresholds (P<.001; Table 2 ). Nearly a quarter of participants from marginally food secure, low-food secure, and very lowfood secure households presented with central obesity, which was 1.4 to 1.5 times more likely than participants from high-food secure households (P=.002; Table 3 ).
No statistically significant differences were found in mean levels of blood glucose, total cholesterol, and TG, Participants from high-food secure households and low-food secure households had no significant with those from marginally food secure, low-food secure, and very low-food secure households (P=.019; Table 2 ). The low HDL risk factor was the most prevalent risk factor in all participants, but prevalences were not significantly different by food security status ( Table 3 ).
Relatively few of the participants (2.8%-7.3%) presented with the glucose (n=243), TG (n=368), or blood pressure markers (n=387). Overall, 3.1% (n=246) of all participants presented with the WC marker and at least 2 additional markers indicative of metabolic syndrome (Table 3) .
Discussion
Because food insecurity is a preventable health threat, primary care osteopathic physicians in the United
States must understand the relationship of central obesity, food insecurity, and metabolic syndrome in children and adolescents in light of obesity in these age groups. [19] [20] [21] [22] Data from the present study indicated that household food security is associated with decreased risk for being overweight and having central obesity among children and adolescents. Participants from high-food secure and marginally food secure households had a lower prevalence of obesity than the national average level of 18.4%. 23 Conversely, those from low-food secure and very low-food secure households were significantly more likely to present as overweight and obese and had a prevalence of obesity greater than the national average level of 18.4%.
23
These data conflict with those of other studies, 3, [24] [25] [26] [27] [28] [29] [30] indicating that further research is needed to elucidate the consistency and magnitude of the problem.
To delay or prevent the development of overt disease, physicians must identify patients at risk for metabolic disorders before clinical manifestations emerge. 17. [31] [32] [33] [34] [35] [36] [37] [38] [39] In the present study, participants from marginally food secure, low-food secure, and very low-food secure households were found to be more likely to be centrally obese than their high-food secure using Current Population Survey (CPS) data of a nationally representative sample, 45 and we used NHANES data, which are taken from a nationally representative sample. Several factors may account for the differences seen in the present study compared with national estimates.
The national estimates for food insecurity are determined the analyses conducted, and all moderating variables in obesity and overall health status for which could not be controlled. Finally, the analyses associated with the present study were conducted before the reallocation of oversampled populations in 2006, and the newer samples lack the sample size to conduct such analyses.
Conclusion
Household food insecurity was associated with an increased likelihood for being overweight and having central obesity among the 12-to 18-year age group. a High food security serves as the reference group to which the other groups are compared for likelihood to present with the risk factor. b Overweight was defined as greater than or equal to 85th percentile and obesity was defined as greater than 95th body mass index-for-age percentile.
Abbreviation: HDL, high-density lipoprotein. 
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